In our study, we empirically examine the influence of economic growth on environmental degradation in the developed European economies through the period of study beginning in 1985 to 2015. For the econometric methodology, we employ the Cobb-Douglas production function. From the tests of cointegration (Kao and Fisher tests), we corroborate the existence of a cointegration nexus among the economic growth and pollution. Also, we confirm the hypothesis of basic EKC which assumes the existence of a bidirectional relationship between economic growth and emissions of CO2 in developed European countries during the period of study . In addition, we conclude that there is a two-way causal nexus among energy consumption and pollution in developed European countries.
Introduction
Different countries have withstood the exclusive achieving economic growth while observing an increase in carbon dioxide (CO2). Then there was a growing apprehension about the technique of "low CO2 emissions and green growth." Especially considering whether it is really possible to achieve steady economic growth not including the increase in energy consumption of gas.
The developed and developing countries disagree that some CO2 Energy constraints would slow economic growth and suggested that industrialized countries should augment funding to reduce total warming, which is widely marked because of strong gas emissions from industrial economies. This question is reasonably related to post-Kyoto negotiations on climate vary, and therefore, it is essential to look at the connection between environmental degradation and economic growth with several empirical examination tools.
In this alignment, the causal link among economic growth and energy consumption was considered by many significant academic researchers in recent decades. Several works have focused on different economies, different time, a variety of modeling methodologies and diverse substitution variables that were employed for the link among CO2 emissions, energy utilization and economic development (Baranzini et al, 2013; Ghosh, 2010; Stern, 1993; Wolde-Rufael, 2005; Yuan et al., 2007) . However, their results are mixed and failed to unique findings (Chen et al., 2007) .
The rest of this paper is planned as follow: in Section 2, we present a review of literature on the link among GDP and pollution. In Section 3, we present the econometric method employed in this study. In section 4, we present the dataset utilized for the empirical validation. Section 5 finds the empirical results. Section 6 concludes.
Literature Review
To examine the impact of economic activity indicators of environmental degradation, Omri (2013) use the method of generalized least squares throughout the period 1990-2011 for countries in the MENA region. It uses CO2 as an indicator of pollution and labor, capital, population, financial development, and GDP as an indicator of economic activity. Their results show the presence of a significant positive impact in GDP and the negative impact of financial development and capital on CO2 emissions. Shahbaz et al. (2013) use the error correction vector model and the GC to study the impact of GDP, energy consumption, foreign direct investment, financial development, and trade openness on pollution environment during the period from 1971 to 2011 in the case of Malaysia. They show that the GDP consumption, energy, foreign direct investment, financial development, and trade openness have a positive effect on CO2 emissions.
Baek and Pride (2014) develop a survey to a sample of countries in the largest nuclear production during the period 1990-2011. Econometrically, these authors use the vector autoregressive model and Johnsen cointegration. They employ CO2 as an indicator of pollution. For economic indicators, they use the GDP and the production of nuclear electricity. Their results showed that economic indicators have a positive impact on the pollution of these countries. Farhani et al. (2014) exploit by GC errors vectors correction model for the case of Tunisia (1971 Tunisia ( -2008 . They utilize CO2 emissions, GDP, energy use, and trade openness to investigate the indicators of economic activity of the effect on pollution. Their empirical results prove the presence of a positive causality between CO2 emissions and economic indicators. Charfeddine and Ben Khediri (2016) utilize unit root tests with multiple structural breaks and cointegration techniques switching scheme considering for one and two unknown regime moves to examine the relationship between CO2 emissions, electricity use, economic development, financial development, trade liberalization, and urbanization in the UAE during the period 1975-2011. The empirical results of their study show the existence of Environmental Kuznets Curve (EKC). In addition, Charfeddine and Ben Khediri (2016) explain an inverted U relationship amid financial development and emissions of carbon dioxide. In addition, they find that electricity utilization, urbanization, and openness trade help to improve environmental quality.
The primary goal of any economy is to make the most of economic development to achieve its place in the developed economies of the world, which makes the reply of the environment to the very precise and crucial economic development because economic growth influences 'natural environment. It is known that economic growth at the expenditure of the quality of the environment; but, it is also highlighted that developed economies may introduce environmentally friendly technology, which in turn will make the most excellent environment to live.
After the prediction (Kuznets, 1955 ) that the changing relationship amid environmental quality and income per capita and income inequality takes the form of an inverted U on the assumption of the EKC. Thus, the quality of the environment is first compounded by the country's economic expansion, but after winning enough growth to a threshold level of economic growth can improve the quality of the environment and is a U-shaped curve reversed between them. Jamel and Derbali (2016) investigate empirically the effect of energy utilization and economic development on the environmental degradation as measured by CO2 emissions. They employ the cointegration test, the fully modified OLS, and the panel causality to study the causality amid environmental pollution and economic aggregates from a panel data of eight Asian economies through the period 1991-2013. They find that the cointegration tests confirm long run relationship among environmental degradation and energy consumption and economic growth along with financial development, trade openness, capital stocks, and urbanization as control variables. In addition, FMOLS estimation results confirm that economic development and energy utilization have a positive and significant effect on environmental degradation. Besides, panel causality through VECM verifies that bidirectional causal connection is found amid energy utilization and economic development and environmental degradation. 
Model
In this research, we will study the effect of economic development measured by the growth of gross domestic product (GDP) on pollution. This impact is studied while incorporating other control variables namely trade in goods and services (OC) as a measure of openness trade and domestic credit to the private sector (DF) as a financial development indicator.
In addition, we use in the same category of the control variables; the urban population calculated in thousands of people has also been utilized as an index of urbanization (U).
The integration of these variables is based on the Cobb Douglas production function, in which economic growth is calculated as a function of endogenous and exogenous factors.
Finally, the emission of carbon dioxide (CO2) was used as a measure of pollution. Annual data for all the above mentioned variables will be taken from the World Bank's database for the period through 1985 to 2015.
The study of the effect of economic development on pollution is based on the use of the Cobb-Douglas function, which is a widely employed economics function to represent the liaison between input and output. This function has been proposed and tested econometrically by the American economist Paul Douglas and the American mathematician Charles Cobb in 1928.
As part of a production function of two factors, the most generally used form is of the following form: Where, Y is the level of production, K than the capital L in the workplace, and c, α and β are constants determined by technology.
Under the model of perfect competition, the α and β coefficients correspond to the distribution of income between labor and capital. But the statistical evidence of the consistency of this model, conducted by Cobb and Douglas, also showed that the income distribution key between labor and capital is constant over time in developed countries. However, this constancy, clearly established at the time, is now in doubt.
Subsequently, the model used was as follows Sy et al., 2016) (
Where, GDP refers to the growth rate of gross domestic product of each country and VC are the control variables. The different variables are expressed in natural logarithm. Thus, the econometric model can be presented as 
Where, is the constant, indicates the coefficient of each explanatory variable used in our research work with s = 1, ..., p, is the error term and is the vector of control variables such as trade openness, the consumption of energy, urbanization rate, foreign direct investment, the capital stock and inflation. i denotes the index of each country (i = 1, ..., 25). t is the index of each year (t = 1, ..., 31).
Data
Our paper focuses on the determination of the impact of economic growth on pollution in European countries for the study period between 1985 and 2015. We will use annual panel data for a sample of 25 developed European countries. We summarize in Table 1 the list of developed European countries that will be utilized in this study.
We chose this sample is composed of European countries since this area is the richest in the world. It is composed by the most industrialized area of the world. Thus, Europe is the richest region and developed world, but it is not an economically homogeneous space: all European countries are developed countries: Ukraine and Moldova are the exception and are classified as a means for developing countries with an HDI (human development index) less than 0.8. The Western Europe and very prosperous Northern Europe contrasts with some poorer regions of Central Europe, Eastern Europe (Moldova, Ukraine, parts of Romania, Russia) and Europe South (Albania, Serbia, Macedonia, parts of Bulgaria, southern Italy, The richest regions belong to the European metropolis, vast triangle between London, Milan and Hamburg, and are the economic heart of Europe. Also, it is known as the "blue banana", the Rhine Axis or "European backbone". In general, European peripheral regions (southern Italy, Portugal, and Greece) are less rich than the center, although northern Europe, prosperous and located on the technological frontier, seems to be an exception. All of the descriptive statistics of the indicators used in our research are summarized in Table 2 for the developed European countries during the period of study.
For the group of European countries and developed according to the results of Both statistics of skewness and kurtosis, we can conclude that all variables used in the present research work are characterized by non-normal distribution. Then, the asymmetry coefficients indicate that all variables are shifted to the left with the negative sign of asymmetry coefficients and is far from symmetrical except for the three indicators LCO2, LOC and LCE that are geared to the right with the positive sign of asymmetry coefficients. In addition, the leptokurtic coefficient shows that for all variables employed in this paper indicate the presence of a high peak or a large tail in their volatilities.
Also, the positive indication of estimation coefficients of Jarque-Bera statistics indicates that we can refuse the null hypothesis of the normal distribution of the variables employed in this study. In fact, the elevated value of the coefficients of the Jarque-Bera statistic reflects that the series are not normally distributed at a threshold of 1%.
The results shown by the three statistics suggest that all variables utilized in this study are not normally distributed in the case of developed European countries throughout the period from 1985 to 2015.
In pursuit of our empirical analysis, we conduct a test of the correlation between the different variables used in the case of developed European countries during the period of study from 1985 to 2015. Table 3 summarizes the results relating to the Pearson correlation test.
Thus, the correlation coefficients used to give a summary measure of the intensity of the liaison between two characters and sense when this relationship is boring.
In addition, the results of correlation that all coefficients between the explanatory variables do not surpass the tolerance limit (0.7), which does not cause problems in the estimation of the model. That is to say, we can integrate the different variables employed in the same model.
A study of the causal link among economic development and pollution in developed European countries requires prior perform stationary tests to conclude the order of integration of each indicators. Before processing a time series, it is necessary to examine the stochastic characteristics. If these characteristics, that is to declare -the expectation and variance -are modified above time, the variable is considered as non-stationary in the case of an invariant stochastic process, the series is then stationary.
The results of the Levin-Lin-Chu test (LLC), Im-Pesaran-Shin test (IPS), Fisher-ADF test and Fisher-PP test applied to the variables are shown in Table 4 for the developed European countries.
Acceptance or refusal of the null hypothesis of the different tests is based on the value of probability and the indicated test statistics. These probabilities are compared by a 10% threshold. If these probabilities are fewer than 10%, then we refuse the null hypothesis and if these probabilities are superior than 10%, then we admit the null hypothesis.
For developed European countries and in Table 4 Note: (*) are significant values at a threshold of 1%. Note: In this test, the p-value is compared to 10%. If the probabilities <10% therefore we reject the null hypothesis and the probabilities> 10% then we accept the null hypothesis. With the null hypothesis all series are non-stationary. (*), (**) and (***) are significant values for the 1%, 5% and 10%, respectively.
Empirical Results

Testing Cointegration
The analytical part is devoted to the presentation of the test results of cointegration. The tests of cointegration of Kao and Fisher are applied to ensure the long-term nexus between the variables employed in this research project to examine the effect of economic development on pollution in the case of developed European countries.
Thus, the long-term link among the development of the economic sphere and the environmental sphere can be easily understood with a cointegration relationship between the two variables. Nevertheless, we must first ensure Table 5 .
In the case of developed European countries, Kao test confirms the long-term link among the different variables utilized in our research mainly between economic development and pollution. Fisher test results corroborate the existence of a long-term nexus between GDP and emissions of CO2 in developed European countries for the study period from 1985 to 2015.
According to the results of Table 5 , we have confirmed the presence of a cointegration nexus between the different series studied. Indeed, the results of the null hypothesis test of no-cointegration was rejected at the 5% threshold, which explains the existence of a cointegration link.
The results are established by the results of eigenvalue. The results of these tests can conclude the exercise of an error correction model. Also, to test the effect of economic development on environmental degradation in developed European countries, we will perform two FMOLS and DOLS estimation. Prob.
-3.471189 (0.0003) * 645.5 (0.0000) * 1863.
(0.0000) * Note: (*) are significant values at a threshold of 1%.
FMOLS Estimates and DOLS
In this part, we perform two estimates by FMOLS and DOLS methods for the case of selected groups of economies in this paper. Tables 6 and 7 summarize the estimation results of the impact of economic development on pollution in the case of developed European countries, respectively the technical FMOLS and DOLS.
The technique FMOLS in panel proposed by Pedroni (1996 Pedroni ( , 2000 solves problems of heterogeneity in the sense that it allows the use of heterogeneous cointegrating vectors. Also, the FMOLS estimator takes into description the existence of the constant term and the possible presence of correlation among the error term and differences estimators.
Adjustments are complete to this effect on the dependent variable and long-term parameters obtained by estimating the fitted equation. In the case of panels, long term coefficients from the FMOLS art are obtained by the average group of estimators with respect to the sample size (N).
So, one of the problems of the OLS estimator is derived from the correlation between the explanatory variables and endogeneity. One way to correct these problems is to use the DOLS estimator. This method is to integrate the cointegration delays and advances of the explanatory variable taking orthogonalizing difference to the residue of the cointegration relationship; i.e. to eliminate the link among the explanatory variables and the error term.
Then, the coefficients of determination for the two estimates is superior than 0.7 (0.947960 and 0.996949), Therefore, both estimated models are characterized by a good linear fit.
The first is the variable For FMOLS estimate, we notice that four variables are significant, but with different signs for the group of developed European countries.
Indeed, the GDP growth rate has a positive and important effect on emissions of CO2 at a threshold of 1% in the case of developed countries. This means that, if economic growth increases by one while the CO2 emissions increase by 0.143860 units at time t for the case of the group of developed European countries. The first is the variable For the DOLS estimation, we find that there are three variables that are significant, but with different signs for the group of European countries.
Thus, always the GDP growth rate has a positive and important effect on CO2 emissions at a threshold of 1% for the case of non-developed countries. This means that, if economic growth increases by one while the CO2 emissions increase0.227367 units for the case of the group of developed countries. LCE variable which expresses the level of energy utilization is statistically significant and positive at a 1% level. So if energy consumption in developed European countries increased by one then, environmental degradation increases0.266434 units.
LOC variable which measures the commercial opening rate is statistically significant and negative to a threshold of 1%. So if trade openness increases by one then, pollution decreases 0.384999 units. 
The Test of Granger Causality
To investigate the causal link among economic variables in the using model, we employ a causality test of Granger initiated in 1969 that has become above time an interesting conceptual framework than the one for the highlight econometric links.
In general, based on this test, we can prove if there is a close liaison among the variables of economic growth and pollution.
To supply a robust analysis of the relationship between pollution and fluctuations in GDP growth rate, we start to apply some trying Granger causality.
Therefore, we must check whether the cause economic growth the movement of CO2 emissions or pollution due to economic growth.
Acceptance or rejection of the null hypothesis of Granger causality test is based on a threshold of 5%. If the probability of Granger causality test is less than 5% in this case we reject the null hypothesis and if the probability is superior than 5% then we recognize the null hypothesis of no causality. 
Conclusion
Our goal in the present paper is to scrutinize empirically the effect of economic development on pollution for all developed European countries through the period of study from 1985 to 2015.
At the descriptive level, we notice that the rate of economic development and CO2 emissions is higher in developed European countries. This was well justified by the different descriptive statistics such as maximum, minimum and the level of risk. Furthermore, we demonstrate that the different series employed do not follow a normal distribution based Skweness statistics, kurtosis and Jarque-Bera.
In addition, we find that all variables used in this paper are stationary in first differences according to the used tests in our empirical framework. Thereafter, all the variables employed are integrated of order 1. And then, we progress to the cointegration test.
We use the cointegration tests of Kao and Fisher to examine the long-term relationship linking the variables used to test the effect of economic development on pollution in the case of developed European countries. According to the results of the two tests, we confirm the subsistence of a cointegration relationship among the different indicators studied.
Then, we utilize the methods FMOLS and DOLS and the Granger causality test to empirically test the effect of changes in economic development on environmental degradation in developed European countries. The results find by these two techniques have confirmed the hypothesis of basic ECK which assumes the presence of a bidirectional nexus among economic development and CO2 emissions in developed European countries. In addition, we find that there is a two-way causal link among energy utilization and pollution in developed European countries.
